
Remove GND and VCC layers in this area.

Lay out all parts in this area close to COM20051
and on the top layer. Place a GND plane on all
layers under this area.

REV

TYPE

ID

I & C
SCALE

OFBLDG

DRAWING APPROVALS DATE

TOLERANCES
UNLESS OTHERWISE SPECIFIED

FRACTIONS
XX DECIMALS
XXX DECIMALS
ANGLES
BREAK SHARP EDGES
FINISH

MAX.
RMS

APPROVALS
FILE DATE BY ENGR

REVISION OR ISSUE PURPOSE
MFREV

THIS DRAWING PRODUCED BY ORNL
INSTRUMENTATION AND CONTROLS DIVISION

REFERENCE DRAWINGS NUMBER

WITH ORCAD 7.00

MFFILE DATE FILE POINT SHT.

APVDDESCRIPTION OR MEMO NO.

DRAWN BY

DRAWING CHECK

ENGINEER

APPROVED

NTS

HC-1  EC-1 3500 1 1

0

SD

ORNL INSTRUMENTATION AND CONTROLS DIVISION
Oak Ridge, Tennessee

ENERGY RESEARCH CORP.LOCKHEED MARTIN

SKF-957-3

SKF-957-4PRINTED CIRCUIT BOARD

D. E. SMITH 12/97
PHENIX

EmCal SERIAL CARD
SCHEMATIC

Place a shield trace connected to the respective ground on each side of the barrier on all conductor layers.

Lay out all parts in this area close to MAX1480A.

JP1 NOT REQUIRED
ON FINAL VERSION

EMULATION SOCKET NOT REQUIRED
ON FINAL VERSION

AMP555163-2

AMP555163-2

SEE
LAYOUT
NOTE

BOTTOM VIEW

CABLE
INSERT

CABLE
INSERT

TOP VIEW

DAYLIGHT
521-9324

RJ11-4 LAYOUT NOTE:
PINOUT NUMBERING AS PER B.N.L.

NOTE:
PINS 7, 33, 35  OF U14 ARE
CONNECTED TO SURFACE PADS

A0
A1
A2
A3
A4
A5
A6
A7

WPM
RPM

A15
A14
A13
A12
A11
A10

RDM

PSEN
ALE

PULSE1

A7
A6
A5
A4
A3
A2
A1
A0

A15
A14
A13
A12
A11
A10
A9
A8

A2
A3
A4
A5
A6
A7

A8
A9

A[8..15]

A[0..7]

MA0
MA1
MA2
MA3
MD0
MD1
MD2
MD3

WR
RD

RESET
ALE

PSEN

RESET

A
[8

..1
5]

A8
A9
A10
A11
A12
A13
A14
A15

TXEN
RXIN

ALE

XMD0
XMD1
XMD2
XMD3
YMD0
YMD1
YMD2
YMD3

NODEID

SEL0
SEL1

SEL2
SEL3

SEL4
SEL5

SEL6
SEL7

SEL8
SEL9

INV_XMA3

XMA3

XMD0
XMD1
XMD2
XMD3

XMD0
XMD1
XMD2
XMD3

XMD3
XMD2
XMD1
XMD0

X
M

D
[0..3]

SEL0
SEL1
SEL2
SEL3
SEL4
SEL5
SEL6
SEL7

SEL8
SEL9
SEL10
SEL11

YMD0
YMD1
YMD2
YMD3

YMD0
YMD1
YMD2
YMD3

Y
M

D
[0..3]

MD1

MD3
MD2

MD0

MAXRESET

MA0
MA1
MA2
MA3
MD0
MD1
MD2
MD3
MD4

WR
RD

S0_SCLK
S0_SDIN
S0_DATACLK
S0_READBACK
S1_SCLK
S1_SDIN
S1_DATACLK
S1_READBACK

S2_SCLK
S2_SDIN
S2_DATACLK
S2_READBACK
S3_SCLK
S3_SDIN
S3_DATACLK
S3_READBACK

S4_SCLK
S4_SDIN
S4_DATACLK
S4_READBACK
S5_SCLK
S5_SDIN
S5_DATACLK
S5_READBACK

HM_S_SCLK
HM_S_SDIN
HM_S_DATACLK
HM_S_READBACK
DF_S_SCLK
DF_S_SDIN
DF_S_DATACLK
DF_S_READBACK

TRIG_S_SCLK
TRIG_S_SDIN
TRIG_S_DATACLK
TRIG_S_READBACK

DF_FPGA_CCLK
DF_FPGA_DIN
DF_FPGA_PROG

A1
A0

WDM

A10
A9

XMA3

RD

PSEN

WR

INV_XMA3
BOOTN
A11

NODEID
RPM
WPM
RDM
WDM

A2
A1
A0

A12
A13
A14
A15

S0_SCLK

S0_SDIN
S0_DATACLK

S0_READBACK
S0_SDOUT

S1_SDIN
S1_DATACLK

S1_READBACK
S1_SDOUT

S2_SCLK

S2_SDIN
S2_DATACLK

S2_READBACK
S2_SDOUT

S3_SCLK
S3_SDIN

S3_DATACLK
S3_READBACK

S3_SDOUT

S4_SCLK

S4_SDIN
S4_DATACLK

S4_READBACK
S4_SDOUT

S5_SCLK
S5_SDIN

S5_DATACLK
S5_READBACK

S5_SDOUT

HM_S_SCLK

HM_S_SDIN
HM_S_DATACLK

HM_S_READBACK
HM_S_SDOUT

DF_S_SCLK

DF_S_SDIN
DF_S_DATACLK

DF_S_READBACK
DF_S_SDOUT

MD4
MD5

MD5

DF_FPGA_SPARE

A[8..15]

A8
A9
A10
A11
A12
A13
A14
A15

SELECT

BLOCK
A4

ALE

BOOTN
SELECT

PULSE1

RXIN

A3

A5
A6

A7

A8

BOOTN

HM_FPGA1_CCLK
HM_FPGA1_DIN

HM_FPGA1_SPARE
HM_FPGA1_PROG

SEL14
SEL15

BLOCK

OUT
IN

NID7
NID6
NID5
NID4

NID2
NID3

NID1
NID0

MD4

DF_S_SDOUT

XMA3
MAXRESET

S1_SDOUT
S2_SDOUT
S3_SDOUT
S4_SDOUT
S5_SDOUT
HM_S_SDOUT

S0_SDOUT

MA2
MA3

MA0
MA1

HM_G_RX_RESET
HM_G_RX_SPARE1
HM_G_RX_SPARE2
HM_G_RX_SPARE3
DF_G_TX_RESET
DF_G_TX_ED
DF_G_TX_LATCH
DF_G_TX_SPARE

TRIG_G_TX_RESET
TRIG_G_TX_ED
TRIG_G_TX_LATCH
TRIG_G_TX_SPARE
HM_FPGA2_CCLK
HM_FPGA2_DIN
HM_FPGA2_PROG
HM_FPGA2_SPARE

SEL10
SEL11

SEL12
SEL13

YMD0
YMD1
YMD2
YMD3

YMD0
YMD1
YMD2
YMD3

XMD0
XMD1
XMD2
XMD3

IN
SPARE_OUT

SPARE_IN
OUT

ARC_RESET

MEM_S0

XMA2

XMA0

INV_XMA3

XMA2

XMA0

XMA1

MD5

MEM_S0

XMA1

TRIG_S_SDOUT
HM_FPGA1_DONE
HM_G_RX_STAT0
DF_G_TX_LOCKED
TRIG_G_TX_LOCKED
HM_FPGA2_DONE
DF_FPGA_DONE

OUT
IN

S1_SCLK

HM_FPGA1_CCLK
HM_FPGA1_DIN

HM_FPGA1_PROG
HM_FPGA1_SPARE

HM_FPGA1_DONE

DF_FPGA_CCLK
DF_FPGA_DIN

DF_FPGA_PROG
DF_FPGA_SPARE

DF_FPGA_DONE

HM_G_RX_RESET
HM_G_RX_SPARE1

HM_G_RX_SPARE2
HM_G_RX_SPARE3

HM_G_RX_STAT0

DF_G_TX_RESET
DF_G_TX_ED

DF_G_TX_LATCH
DF_G_TX_SPARE

DF_G_TX_LOCKED

TRIG_G_TX_RESET
TRIG_G_TX_ED

TRIG_G_TX_LATCH
TRIG_G_TX_SPARE

TRIG_G_TX_LOCKED

HM_FPGA2_CCLK
HM_FPGA2_DIN

HM_FPGA2_PROG
HM_FPGA2_SPARE

HM_FPGA2_DONE

SPARE_OUT
SPARE_IN

ARC_RESET

TRIG_S_SCLK
TRIG_S_SDIN

TRIG_S_DATACLK
TRIG_S_READBACK

TRIG_S_SDOUT

TXEN

NID0
NID1

NID2
NID3

NID4
NID5

NID6
NID7

SEL12
SEL13
SEL14
SEL15

AD2

AD3

AD3

AD1

AD1
AD0

AD4

AD4
AD5

AD4
AD5
AD6

AD0

AD4

AD2

A
D

[0
..7

]

AD6

AD3
AD2

AD1

AD5

AD5

AD1

AD1

AD1

AD0

AD6
AD3

AD2

AD7

AD5

AD5

AD2

AD0
AD7

AD7

AD0
AD7

AD7

AD7

AD6

AD2
AD3

AD[0..7]

AD3

AD0

AD6

AD6

AD4

AD4

+VIN_D

VCC

VCC

VCC

VCCVCC

VCC

VCC

VCC

VCC

VCC

VCC
VCC

VCC

VCC

VCC

VCC

VCCVCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC

VCC VCC

VCC

+VIN_D

+VIN_D

C6

0.1uF

U2
74HCT138

1
2
3

6
4
5

15
14
13
12
11
10

9
7

1
6

8

A
B
C

G1
G2A
G2B

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

V
C

C
G

N
D

R9
766-163-R10K

12345678

9 10 11 12 13 14 15 16

R13

200

R6
766-163-R10K

12345678

9 10 11 12 13 14 15 16

R16

200

R17

1.00K

R1
766-163-R10K

1 2 3 4 5 6 7 8

910111213141516

R4
10.0K

U20

MAX1480ACPI

1
2
3
4
5
6
7
8
9

10
11
12
13
14 15

16
17
18
19
20
21
22
23
24
25
26
27
28VCC1

VCC2
D1
D2
GND1
FS
SD
VCC3
DI
VCC4
DE
GND2
RO
VCC5 ISOROLED

ISOCOM2
ISODEDRV

ISOVCC2
ISODIDRV
ISOCOM1

ISODEIN
ISODIIN

A
ISORODRV

B
ISOVCC1

AC2
AC1

C33

0.1uF

C10

0.1uF

U9

74ACT373

3
4
7
8

13
14
17
18

1
11

2
5
6
9
12
15
16
19

2
0

1
0

D0
D1
D2
D3
D4
D5
D6
D7

OC
G

Q0
Q1
Q2
Q3
Q4
Q5
Q6
Q7

V
C

C
G

N
D

R8
10.0K

C8

0.1uF

C20
0.1uF

+
C22
4.7uF

C21
0.1uF

C28

0.1uF

U22A

74HC861

2
3

+ C34
4.7uF

C32

0.1uF

C1

0.1uF

U8
74ACT541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

2
0

1
0

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

V
C

C
G

N
D

U13
MAX708CSA

2
3

4

1

6

5

8

7

V
C

C
G

N
D

PFI

MR

NC

PFO

RESET

RESET

R34
470

U18
74HCT541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

2
0

1
0

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

V
C

C
G

N
D

+ C38
33uF

U22B

74HC86

4

5
6

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

AC B
J1

AMP650473-5

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

+

C11

4.7uF

R33

470

R22
10.0K

U4
COM20051

2
3
4
5
6
7
8
9

11
13
14
15
16
17
18
19
20
21
34

1
10

4
4

2
2

43
42
41
40
39
38
37
36
24
25
26
27
28
29
30
31
32
33
35
12
23

P1.0
P1.1
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7
P3.0
P3.1
P3.2
P3.3
P3.4
P3.5
P3.6
P3.7
XTAL2
XTAL1
TXEN
RXIN
RESET

V
C

C
G

N
D

P0.0
P0.1
P0.2
P0.3
P0.4
P0.5
P0.6
P0.7
P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
P2.6
P2.7

PSEN
ALE

EA E/MUL
PULSE1
PULSE2

U15
EMULATION SOCKET

4
0

2
0

1
2
3
4
5
6
7
8

10
11
12
13
14
15
16
17

9
18
19

39
38
37
36
35
34
33
32
21
22
23
24
25
26
27
28

30
31
29

V
C

C
G

N
D

P1.0
P1.1
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7
P3.0_RXD
P3.1_TXD
P3.2_INT0
P3.3_INT1
P3.4_T0
P3.5_T1
P3.6_WR
P3.7_RD
RESET
XTAL2
XTAL1

P0.0
P0.1
P0.2
P0.3
P0.4
P0.5
P0.6
P0.7
P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
P2.6
P2.7

ALE
EMUL
PSEN

R20
10.0K

C3

0.1uF

C30

0.1uF

R19
10.0K

R18
10.0K

C26

0.1uF

U1

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

U24
X25642S8

2
5
6 7

8
4

1 3

SO
SI
SCK HOLD

V
C

C
G

N
D

CS WP

C35

0.1uF

R5

 0K - Not Installed

R12 4.32K

C24

0.1uF

R141.00K

R15

200

C31

0.1uF

U6
AM29F010A-45JC

3
2

1
6

3
2

29
28

4
25
23
26
27

5
6
7
8
9

10
11
12

31
24
22

21
20
19
18
17
15
14
13

1
30

V
C

C
G

N
D

A15
A16

A14
A13
A12
A11
A10
A9
A8
A7
A6
A5
A4
A3
A2
A1
A0

WE
OE
CE

O7
O6
O5
O4
O3
O2
O1
O0

NC
NC

C27

0.1uF

U23

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D U22C

74HC86

9

10
8

R7
10.0K

U19

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

R35

2.74K

 1

 2

 3

 4

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

AC B

J2

AMP650473-5

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

C18

0.1uF

C13

0.1uF

R2

39.2

Y1
40MHz Crystal

D1

LED

R3

1.50K

P1

RJ11-4

1
2
3
4

P2

RJ11-4

1
2
3
4

U7
74HCT138

1
2
3

6
4
5

15
14
13
12
11
10

9
7

1
6

8

A
B
C

G1
G2A
G2B

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

V
C

C
G

N
D

U22D

74HC86

12

13
11

1
4

7

RJ1

RJ11-4

1
2
3
4

+C29

33uF

F1

1A FUSE

+C23

4.7uF

JP1

HEADER 2

1
2

U10

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

U11
74HCT541

2
3
4
5
6
7
8
9

1
19

18
17
16
15
14
13
12
11

2
0

1
0

A1
A2
A3
A4
A5
A6
A7
A8

G1
G2

Y1
Y2
Y3
Y4
Y5
Y6
Y7
Y8

V
C

C
G

N
D

C14

33pf

RJ2

RJ11-4

1
2
3
4

C15

33pf

C16

0.1uF

+
C19
4.7uF

+

C7

4.7uF

U5
uPD431000AGW-70L

12
11
10

9
8
7
6
5

27
26
23
25

4
28

3
31

2
1

3
2

21
20
19
18
17
15
14
13

29
24
30
22

1
6

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13
A14
A15
A16
NC

V
C

C

I/O7
1/O6
I/O5
I/O4
I/O3
I/O2
I/O1
I/O0

WE
OE

CE2
CE1

G
N

D

+C4

4.7uF

U16

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

U12

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

U17

74HCT151

4
3
2
1

15
14
13
12

11
10
9
7

6
5

1
6

8

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C
G

W
Y

V
C

C
G

N
D

U14
MACH211-10JC

5
7
8

15
16
18
19
20
21
24
25
26
27
28
29
30

2
2

4
4

6
9
14
17
31
36
37
38
39
3
4
40
41
42
43
1O
11
13
32
33
35

1 1
2

2
3

3
4

I/O3
I/O5
I/O6
I/O9
I/O10
I/O12
I/O13
I/O14
I/O15
I/O16
I/O17
I/O18
I/O19
I/O20
I/O21
I/O22

V
C

C

V
C

C

I/O4
I/O7
I/O8

I/O11
I/O23
I/O24
I/O25
I/O26
I/O27

I/O1
I/O2

I/O28
I/O29
I/O30
I/O31

I0
CLK0/I1
CLK1/I2

I3
CLK2/I4
CLK3/I5

G
N

D

G
N

D

G
N

D

G
N

D

+ C37
4.7uF

U3

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

U26
LM2940CT-5.0

1 3

2

IN OUT

G
N

D

U25

74HCT244

2
4
6
8
11
13
15
17

1
19

18
16
14
12

9
7
5
3

2
0

1
0

1A1
1A2
1A3
1A4
2A1
2A2
2A3
2A4

1G
2G

1Y1
1Y2
1Y3
1Y4
2Y1
2Y2
2Y3
2Y4

V
C

C
G

N
D

C5

0.1uF

C36

0.1uF

C25

0.1uF

C17

0.1uF

C2

0.1uF

U21

74HCT151

4
3
2
1

15
14
13
12

11
10
9
7

6
5

1
6

8

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C
G

W
Y

V
C

C
G

N
D

C9

0.1uF

C12

0.1uF


